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(57) [»»»*a>ttH] 
EM?. 

sal*. «riE*-a>SBK*Ei:ttaifz«7L&*irfey H 



v*;uii«wi»iHij»i*TTLiisiHii»-c«dE**L. mm 
mz&mmz. mic. m^^t^mm.^-**. ttl 

liau^<;u^&ECLliaiu^u(zKft-r'&KftBlB£« 
ffiEX»[H)B<BttaTv£;uii«-r— £ £ECLliS 
u^;u-emjtS/\ p ;uxiti^pip]B— ear * z 

r^n«^jssa 0 

xhisibi** ttE/<;u^Mn«-»t»rtr*fcA©m 
m#^isiBi±«aa(7)^s!<7>/\^— >«***^r* 



^BWttBBBrtBBKBLT* mz-mmizm&zu 

3eb«#*»jsu zo>;tj{,xmmmm^\zm-5i\T u 
i^— if— u— tP— y-ra-- K^rawNDeat 

Ml*. 0!lx.l*5nsec<h 5 s^KA<* U . 

tt*a>B**i**»fl^— if— 
J£BJ! cd^tf 

**^(4-tE<DjSlzgS^«:S*Lfcti(7>-e. KBH0B 

ffl*fft(D@B^C»«-l-bK;ui: LTT^ V Lx— h LtzCD 
ffl«)fy*;HI#*, ECL*»LT7'^-ayy^u^JEIB 

BiAB&tfStBBtejlJfiWia)-?^*^ • • m — 
*2Aiaiijg»ff!i(D^v^;u»iaw»iHii»o»jB$^-r 

?ay*i«B, m2Bgiri^-Sfi±lw^itt>^cPwiyi 
U— if— K^-f 'tOfiMOIslBB* 



b, 

*4Aia-*4DHi*sifi«(D«jjaftffla/<*— >*k?i 
r*B* 

»5HiiS8ifi«ia>«^sfflaiaBa>^p^^«fiEH. 
a6AHf4S8iE«i(Dx^ 'j— >ft<DSB»«*^-ria. 

a7Hiije»«a)LUT (i) wtftHttSBwti 
hl 

*8AH-*8DHI*SJfi«^)LUT (2) fl)Kft»tt$» 
?$fll/*B, 

fc U * @i B CD 0g * 7* r B . 
*iiBiijlSfi«(D-T^*;u • ■ y— y • zf*) > 

- k 

Bi3BBttlllKMa)Y«>flUEBfllUA¥B0*n»» 

■r^p— ^v— k 

*mbi4u— if£n K7-f/<»a>«iaB-e**. 
* bj * n n -r £ f = #> cd s a <d m m 

isit. BftBaii=tt?T«ftni=j:«ftjKfl««iai= 
Mr*-*. 
<*£«3$<di&b;?> 

BuBteSMSfta^SJSuu • ■ y— $r - ^y > 
$(D&fli&mffimT*&& 0 Z.(Di)—& - ^ 'J 80f4rt 
5— BWBB*ft#BLT«*l«y— y«i00fc. 
<0*7— H£®B (Ptf— BB) X!4*(&«-feJKl::#8? 
LfefflMfflBK (fe#«®B) *fMtr*:?'J>*»20 

iglfKiS'lztttt LfcK«84£tt*S*£'< < B*^ > ^ 

t>(DS»*l*»*14n^ KU>X7U*r86lc»*vh,TS& 
^^CD^^— CCD-b>tf-$|587Jilzm7t-r^o C(DCCD-tr> 
if^^^li, ^J^.I4fi?«J^16pel (62. 5/im) $tLt 

fey, io24BB^e,*4. z0)+>^-*Tv-?\z±tot l 

Ml^^if^'y :7<7>«-iIi^l4l5. 5// mx62. 5//mCD 
«W=3»B$*LTL^r. *««f=(*v7> (C) . ^* 

U-> (G) % ^xp- (y) (Dfe^-f ;u*Mfiyoi+ 

bttTL^'i>o CCDCCD-tr >i^pU87±.(C^gfe L 

fc**BI*c. G. YOMUflcKSSh, 

^P^/^88lZj3l6*i*. {f-^-^S^P ^^7 88T'(4CtLb 
CDC. G. Ylgft^-fXP- (Y) . V-tf>^ 



(M) % v7> (C) . Ztzrvl (BK) ^)fv^^*f 
tf-^lcSEai, ft«lc:7y >*ffl2000lCiSfclJ-r*. 
>£Si52000lzfcl>T. A*J LfcfT^-^r— 5rf*. 

(pwm) £U3£;h,&o c cflpwM^l/i Lf;2 fiUbfi-^- 

tf f— A*OM/0FFffi»-rS. *Lt:OL/- tF t* 
— AttKiZIsIK LTl^/K'J > 5 ^—2289^^ lj jSS 
<B7*¥ (£) 3t*f— <U\z£tL&o CCD^^gf— Ali 
MIC £ ^— 2290T?fi** SftTffift K^A2900O@_t(- fcf 

if e— a<di ^jtaiitte^T— £<z>i 

— K^A2900l4*giB*fi|fzSiSlHl|£LT^ 

®(C tf T3j-r— * $ tf-A hB5fc-f & d <t (Ccfc tj > 
*ft##JBto»B««£JBj£r*o K^Al EIK 

^OMY, ML C. BK<Z>JBfiffT?»»»«S^aE-r*o 
#feKa)l»B»«tt*^»J6-rsa«a2292-2295(Zj: 

y«flWb**t. Mf^^ K^A2296.tlz«SIal**Lfc«« 

i®sa8jfc£3^BnaMj&#£ttu lib* k^a^ 

*fctt*fiJK«fcmg^:#$»iL. ftttSS (Y. 

S^SfMW-T*. BP*. &fti£T-$£&*f]£ir£Y. 
M. C. BKfetSttLttftl^ *5-Cfc<. £-ftKS 
t~££Y, M s C. BK<Dft<Dfttlfr'\ ft (#J;U£BK1 
ft) (D^8*LTt6l\ C5-r*itf#HK<©Jt»B 

«*<S*-c*y. B3®j»(Dfei*R]fflffla)-f > 

XlAB&tf£iBBtt£lK0i|0>-7 f i'»/L' ■ • U — 

* ■ y l J 0>mi£? 9 ®iz% i). JBiABtt'J— y 



miAiDic^Lxr. ioi4Wj»»-efcy % y— y»iooa> 
*«l»*fT3. *J»«ioiicpuio- l «t. Scpuio-i*< 

R0M10-2 CPU10- 1 tfr?—<7jl=E:i) t Lt^ItS 
RAM10-3 £<I*_£ 0 UJ*k SMBWlOli^E — £ K^-</*1 
3*^LT*-*12*|5HSWJ«iPU ■B3fe*i=.yh83 

MSH°]& (CVR) S*LTB*^>^85SSBIMWr 

£ 0 *fcaffffli6^6fl!)^y > h (x$ — h) 
^-K$agt4. «xi<i»ffaji6tt^B*a)^y > h 
i=*y. KJB«ooi:#tt % amw 

LTteKBHtt-p^'J > h-T^ct: 5 
-KSKS-TS, fcSlMi. =3fcf— ^E— K»«<D4:*I* 

f*«^- K»*a>t#i*ft»«Bic«ar**»a>aiE 

*a>f6«^a>»^ft*. -tLr*HBauioi*c<z)^y > 
h »ff K sa««24 ^Lr^u^ aJ2oooizi^{i 

i i*^XB«*«isfflt?*y. *a>a£aBBi*^y>* 

»200036^^-f l/22*^LTiS&tL*BD«-^ (^'J>^ 
^7R^P]^{I-^) C*i(C^*i±fcy-^fl| 

mojj^-ccD-b^-y- (87) T*&y. r»<i«aisi 

^6a>»J— 5TB*TBJB«# (RHSYNCfI#) mz&ML 

Y«*<Z)JII|-CUl***i4 0 *fc*SMS«"Cf*CCD-b 
5f 7 ^ jS*<D-CBBIz(i 5 ^ >*JV&<D 

S»B«0)ajBfiEJK*!kaSfT5. 

6l»{feASff-efcy* KH««ii«6tt7tay«i 

(IPU) 9t^b«4, 7tP^I97t-lt *r® 
m^COC. G. Y(l-^$«-ftS(Z)C^i^ G{§# ■ Y§ 

SOU-; K (R) , ^U-> (G) . (B) (7)ft 

(R) = (Y) - (G) 

(G) = (G) 

(B) = (C) - (G) 
(DmU^M\Z^-oX^j5 o C?Ltif:R, G. BO§ 
«#I*B*«*-C*y. -t<DdS*«ffi:(7)B«35<y-T 
lC£oTl>£e CtlSSlCaS (LOG) ^^L. 7b^OA/D 
8Mt48t*7hfl)Y, M. C©#JJtf-$ (Btt 



i m*ifc^^^5izisifri)o o^^us^ 
fe^ic-r^-v^o.- y h (ipu) 

9l=^b4x^ 0 IPU9T(i. #Jxl£K*;£ffiIE-r$ vx- 
5o ^LT&3l^tf)iif?§^y 8 if? hOt'ftf- $ 

00<7>£3HJffP£*r5. K#]ffllSS2500liCPU2110£. ^CPU21 
I0*<li^-f &0iJ*_i£3li3AEL ai3BHa>#J»^ay^A 

£1511 LTl^R0M2502£. ^CPU21 10^7 — ^ * ^ 'J <t 

Lr{£ffi-r^RAM2504<t. &ixnwo>«-a-fe>-9-iHi»^ 

««2503«£«*.-Cl*£. C*L(Cj:y»J«iaj2500tt % * 
rffiB^E— *2285*IalKta»LrJB*(* K7A2900. fc 
^ K^A2296**SiSlsHtea?-fr*. £/cm&iZ>+*-2600 

tf&th Ltz&it K : 7A29oo®±<^^mm^a^. s&n 

h2700£*hLTA/D^jft1*Ltf>. chsuiya 
Mf^^fc-tr>-9-2800-e«£ULfcli«5fe*^i# (ito 

p) £fl*y&t?. *fc*a>ffia>aa-b>-9-2298atfaa 

f3j80£o *f-SJ»«2500ttiI«||24£fr LT 'J— 

^•HtPttio^^afliflKD^y t y tfira. 

i*. y— yshooa>®«* (rclk) tzf*)> 

**P2000<7>I1«$ (VCLK) M(D0JB*^-6Z 

th^i(#14[r^^-t±T. A^t*^^— *xi*j|fljS*bffl3 

□ V^TVCLK. PVCLK^fcH^-T-Sp EfrJVHXa Lfc ff 
* £liPWMIs]B222llz«fc ypwMSBlizJ: y^CDSglz 
l^Cfc 2 fl^b^I^IC^^^n^o 22001* u—tf K5-f 

■efey. pwm[h3ss222i ^ * (opmmmz'&'o x. mtut^ 

tf22230)e— A*0N/0FFffi»r* o C(DPWM(hI 
B222K U— tf K^-f /<2200»tf L>— »f2223liig 

-»«2220±lc»rt**LTfey. M\ZT*s*)\,m«mm 

[°3 3§2 1 60fr b C CO [°3 S&S*£2220">> (*ECL Is^JisV J f— £ 

»2ABi»«fl(D7^»;uniiMaPisiB(DRiB£^r 



CD— ^liffl/S^^JBOyuy^r?:?^— {lut 
(D } 2101 kaau ::T«MitTtf-^ 

I^SIStl*. *mS&m(DLUT (l) liROMXttRAM^ 
/££*LTl^o i£LUT (1) I*. *S<7>«^fll3®Is]K210 

— 7j\*V&Z>. BfflteSfcft-r*. 2102I«BjS«i3IIh]B-C 

^y. lut (i) &ji<Dm&&mm fftf-^ ic^ l 

*fc A* e-ra-r— * CO t 3 -*l«H£fb«i3l Lfcl> 
Bf0)/rtf>lz-tz U^^2103COBfli]4ffi^-fcA^ LTU& 0 -fe 
U^£2103(*. CPU2210^t>CD-bU<7 h{f -^-21 23[Zfi£ 

tv m&it&itmiSiibffla) e-r*-?— £<ofpj*u^-;fr£ 

7?l*»* L < ttffljillb&a) e-r^-^r—^ ^^^tb^r 

£<> *fca»a>*^— a tf-*tt*-r-6i#i*«A^b* 

^ fcf T*"r— ^ T* ^^^^bHtlCD t'ftf-^ t g« L# 

Kfc«-3T»a5-r«*aaiiiBia)iiii-e«^<i: 
m^3icott^-i±*<±i:s e 

-t!L/^^2103T*S«^tL/re7 r ^-^~-^li«t U 
^*21040>A««l^-fcA*-r4. *f=-bU^ ^2104(0 B 
dOiffi^fcli^^-^ hR0M2108^t>(7)7^> h"r — ^*^A 

fit (»A) TZ>tztf><Dlj<DV&Z>o ^-^-r^$n<, CPU2 

sa^r*ctf=j:y. ^feis^ij^^— ^^-smxi* 

-fe U^7^2104ffi^I(7)8 If? hfl)b*ftf- ? 
^ 1 00^ ^» ORHSYNC^I^-S. ^RCLKff-^-f Z fs] ^LtA«> ^ 
(FIFO) 2105fCA^-T^o ^ LT CCD^Lfc 

tf^x— *i*^y >«flnnM«isiB2ii3a^&a)7K? 

(HSYNICff-^) Sl/e^^P^^fl^- (VCLK 

li^-) i=HMLTR^ai**i.4. y. y— y» 

ioot^y >^^2ooo^0iia§^^i!t,^^ e 

/ < v 7 7 * ^ y 21 05^ b R^tt L tf * -x— ^ li ^ 
(2) } 2106(CA^^^o LUT (2) liA^t^^-r- 

^ ^f^^-r^fr^cot<DT*fe^ 0 P$aiim8AH-m8D[g 

LUT (2) tii^C7D t^^^— ^ !iTTLU^;KOfI-^^b 



ECLUK;KD«#l3U^Hea»2161-C*»**l % mZB 
[HIZ^-rSffi2220±(7)PWMlalgS2221^ECLe3ll*tl^>o ■? 
y*^BB»J»lsIB2l60liTTLlHlB-T?«**tLrfcy. T 
TL|sl»l*«#ai:^ : 7>KGND«T'«a**L-&A^ 

UV *ll3^^lT*(iPWM[HlS&P^T10MHzia_tCO{i-^^J55ii 

■T^c^irj: y % TTLlalBaXl^u^^^SEiJ^PWMlalB 
2221^6 L*RU PWMSB^y^^ KUK^JSS^b 
o*y, 7 s ^*;H8H*j»iHl»2i6otait£ 

2220 I4GND U * / W* ft il T* ft -5 ECI_£ ft L T t * 6 tf> 
^Cr*TTL^5ltECLfe^(7)^l^l^-^L^TlftB^-r^o TT 

L"C?I4. fI-^l4<E-^-*££ KU^;uGNDOUK;bMfc 

TTLeasttsistti*. - 

ECLeSlttfl^U^UQi^cDJERa^Ulzic*: ye 
ECLei£f4KJHSfc/<;ux0>KiS/\> KU >yi:ijg LTl* 

^y>y, h^>x$jBi*fc7SaL i£i4*Sii£#ja>$a 
<. «t&£ic£yMiKM«a*fiju ^>K»* 

■are— kssl ^a— ^=a-f yueats^fcs, c^t> 

— 7j\ TkAXSS (XTAL) 2l12(*Mflk^ay^«*0) 

@l»2113l±BD«^i:ITOP«^^ig«8*1±T^je*^Iffl« 

(HSYNC{1^-) ^S*^P^^««^ (SCLKff-^-) 
f$.-r £ o #H EB21 1 4l4SCLK{§-g§- Lt/\^-^ 
ii^P'^i^- (TVCLKfI^«tPVCLK{§-5§0 ZftZi'? 
&o £ a ^{I-^TVCLK. PVCLKI4. L"*;UK»»21 
62"CTTLU^;U^t»ECLUK;u^JEaS4t4 0 0*y* * 

P*;9«t?U > ^ 0Sl^f A> b 0) y ^ X&tff v 
^;uMH*JW@I»2i60a)«^UK;u(7)S»(w»W*+L<i: 

l*«|:iPWM@»2221^ECLfc3IS;|t<5. 

PWM0B2221 "CI4 U^;USE»«2161 b tf)ECL 
t y * ;u fcf-ra-f — * A<D/AK»»2i07fcA* **u Z 

T\ 3 >/<U— $ 21 17&V21 180>«— ^COaS^ClA*^ 
£ e ID >/N Q U-^21l7St;2118CD^-^ 7-^C0iS^(3{* 

*^T^nyf7 r ^«^s^a)aaizjsi:r2fiiib (pw 

M^UI) t«fc«)fl)/^->fif (1 ) , (2) 7D<A2) 
LTl*£ 0 A°^->f§ (1) , (2) te^UKjUSE 
««2225rTTLL/^;KzRStLfc» % — >*^B|B2 
115. 2116-e»***i*. (1) 14. tflj*. 



fey. ca>»*i**a>«w»flE36<iBiii=3a:4fl!>-e % 
e^fli^iia— «s«b («i*.tf4ooia) cd/n°^— >-fi 
^iritL>^ 0 ip% % i B*ay 1 jb* 
'<*->m^ (2) 14. ttju£*mwBft$??± 

«. ap%. 2 may >«#tii4r*B*f= 

£p^m^TVCLKl4ef ^-f— 

— >«5feElB2115IiCa>TVCLK«^-fCtto 

r7tp'y/«>->m CD 

li#J*_l£ = £;&fI-5§£ Ltl^o =J>/\°U— $2117147 

*p$rifx=i-ffl»fc/<*— >«# (i) £j±3£lt. a 

8tTtit$/<;i,xSIB (pwmEU) LfcPlllHi* 

(1 ) ^a^*r^«> 

£ tz PVCLKfl-^- fcf -f *■ f — £ {I-S§-0> 1 /2 (X 142/3 
ttH»R*#U fa- T--f — 1£50%<Z>£ P-y^fl 
-^T'&£ 0 A£ — >#££0B21 1614 CCD PVCLK{f^(::«£ 
9T7tP^/<>->« (2) ^^^-T^o *Hffi 

^2H8(4T±ny ff 4: — ( 2 ) £ib 

(2) £ft2|-r£o PWMg# (1 ) % (2) li^^U^ 
;US»IS2226-eECLU^<;U*>bTTLL/K;KcM*+tfc^ 
-t2U<7^2119lCtU^$tLi> 0 

•fe U<>$2119!4. GPU2110^&0)1H9Pfl|-9-r=ttU\ 

s*r*4:#i*B«as?-a>pira(i# (2) zmtRftji-t 

-So 

^oawte*^*y*fe(D«iai|5iB4:0[)(ffl-cf«^ 

CPU21 10fr60>3 t^y ha>«lffllffl#li-7^ h±I^7 222 
9(C«kyfia*tl*. 7* h^3^ : 72229fi^7tSP2227i: 
S*ffl2228^P)fiKy. CPU2110CDfi#U^;UC0^i»l^ P 
»WMls]B2221|cggL3fel*«lflt^*ttTl*^o -izU^7^21 
1914. PWMil-^- (1 ) % (2) f£ftt?3&<, -h5VCDm 

z0^j^ft-^<t Lrcpu2iio^6a>ffl»fs#-c 

f4&< . g]^L^l>7D<. W^.(4ff tft0)1 
c*i^ttlfx'j7 p lzM-r4*\ fc-SLM4*P^iSlj«xy 

it. ca>««»«*«j««#t LTtfit^o C7-T^I4 
tiZo :5ir, MRLtzPYmm^ (i) xi4 (2) 



I*. U— if K^-f A2200f::A;k£*U PWMff^^/\°;UX 

ffl*K : 7A2900a®IZ»«»«SBfiE-r-& o 
■*f*T2223l4X-f h^>^X^2502^ONLTLN 

6 t^iZ U— if 5fc £31 L, h7>v^$ 2502#OFF L tz 

7 >V*$ 250214 h^>^*£2504£& 

(CIS Ct¥il* U-+Pm^2223lzS C 4"**-£«3S£ 
ON/ OFF (K3S) 4. fit, CO-^«3Ef*S* 

36252505/)* b * tt * o 

-t&Lfc«IZJa±<DPWM[5]»2221 % U— if K^-f/^220 
0. tf2223ttf'<TI^— a«±|zES**t 

U— if K ^ 4 i <2220^ b COff^- l"<)[,±<ft*Vfr b i*f5 £ 
glf&Oo X. PWMIH3S222K U— tf ^220014^ 

2/* ;HBIB*tI»ls3»2i60. SU^cpu21 io^ 

£ LT7< V U— h LTl*4<£T*f^0&*>b^W£gtf- 

mimiZ b— * XH»«2220&tf *(Dfflffl<D«JS£7F 
"To 2280144^ U— if 2223A* b L if * £ 

'J =J>5 5— 2289l:i.fc y j£g-r4^t5fc^£T'fe4o d 
0>36S3te5*3fe228OlCf4¥3H* U— if A* b (7> tf — A £ =1 'J 
* — ht"4=l 'J ^— £ U>X2234. tf — ACD K^AJlT' 
<£$£&/5£pJ^£-f 4f-<£>(D U>X2235&Z/-E-<D7^^ 
zlX — 2236. f 0 U>X2237. tf "J zf > 5 ^— 228 
9. tf'J 3*>5 7— 2289*^rS0)lall£a-eB»'r«fc«> 
^'J^- ^2228H^fi|^bttri^o X. u— if 
£H K^/\^&222OfZ(4m2BlII<7>D/A^&i&2l07. 
£— >SS£t9j£&2115. 2116. P >y\°U— $2117. 2118. 

-tr £2119. if /<22oo**<#*+tr te y . 

X. U— if^^2223A<SlS2220±fCiE^ISy^ltbttT 
l>4 0 LUT (2) 2106^b(7)ECL^^tl/c J rv^;Uf^ 

#Jl®&2114frb<7)ECL^&£;K*:^n-/^ 
<f-^TVCLK. PVCLKI4. >r- ^;U2239 L T U-if 
K^-r/\^^2220^ECLfe^^tlS o X. CPU2110frb<7) 
izLx£*2110<DM*R<l-§-[4:7*- h^-y^^— (zj:y*e 

«3iEi»^ECLea-r4»«i*»-3Tt^*. &*>\ mi4 

IHfZ^LNr2l60lim2llCDLUT (2) 2106. »S@J»211 

4*<7)i ? i;^;uBH#J»l5]»*«riE-r5/1?- KT?ft* 0 
-a>«ic**««-ett. %KHSS*<ftn8ec£KiStt 
TTLUK;ur*^<ECLU-<yHZTls3SS^«^L. M 

l*«H::flWELTl*4o ^Ictf— K2160&t;*fi2220iaf* 
EafZ«fc4M»Hgiil*3t£ffll\ ^ofv^^Jt 

**lfi«"C?tt. h?3^T*CPU2110j{)*btf— K222 



O'McilLTl^;!)*. CPU0>fciJ;fc U^U^ECL^&LT. 
K2220^£»^4«fltJi£LT*fil\ > X. «ra*Lfc 

St£2220<h. *^S2289l4«»Mi/3— h£|BCfctf> 

4 C £ lc£ y -ftMt^>C £ t, pMbt?*4. 

X. 7 r ^^;^e-7 ^ ^7 ^ -^^ECL65illLTl^i>*^ C 

9/MBH«Jftils]tt* cpu£. 7-^-ay/Oi/A*H«#f* 
Affi (PWMisJSlf) fi^u^yu-ey^ vu— h-TS 

(*U-if£U-if K9-f/<fc-ttfc-T*Cfcl=J:y 

V-hT'fel), Href*. 7X^[^^(i^-BD. ^^>^r>^ 
{f-^TVCLK. PVCLK&U: P V 1 {g-^VCLK^CO-^J 

T'feSo SIlCfclNT. 7K«*S^2112' (4f^^Iel£S2128 

Gft±itLlb& 9 I^^[s]^2128lin^A^b<DBDfi^-. IT 
0?m^t<7 nv<7fs\MLtz$'f * ><?\ZHSYUCm^ VCL 

t/SCLKfi-^ £ m -h -t 4 c #« IH3S&21 1 4liSCLK^l 
#£A^3L. VCLK«-^i:BI«»|-eA>o-ri— ^r^ J±50% 
(DTVCLK^i:. VCLKfi-^(7>2ft (XI4 3fS«) Jl^T* 
^O-xzl — it50%C0PVCLK^l^-£tH^|-r4o ft, H 

fri Lttu^. >^r>^<l-^i4BD<g-^Oj/:T^ y T? 'J 
*i=j:y»*a*i*. 

CC-C. m3Agl^C7)PVCLK' ff-^lro tNTl^B^f 

W»£tfif *^(w*ffli:ft4 0 CCDPVCLK' fl^-liHSYNC 
fl^-T'fc^o C tl£iE^<i^S(7>PVCLK{t^ <t It^-T Si: 
iiU^ B# ( C 14 % HSYNC{f-^IZ ft L T PVCLKfl^" <fc PVCL 

y»^r{£ffi-T4o ^J^f^ i ^-r>Sf=«jy ax 4^45 

° <D*<? l J-^ftftl®£LtzZtlZteZ> 0 

»3Bia«Zj3L>r. HSYNCiI#f4v^ KUv?X^2130fC 
A*lU SCLKii-i-fz.fcoTv^ h*H4 0 fLtv7h 
UvX^2130C0^S<DttJ^I4-t2 U£*2131(DA2ja*HFfc 
^^!$t^Tl^So — ^ r t7>^0K2132f4lTOPfl-^T* 
'Jt'yhihT*, ^<ftCPU2110^b^^7> h^P^ 
A^£-tr ^ K^ttSo h^P^7AtfS<tl4. 

#ijxi4^^> hfim^t it 2^b s*-e*ityig-r. 
*-i)^i4^^> hftatj^i: ur 2^b 6 *-e*«yigr 



(*CCDti$BlZftoTHSYNCm^£2>^> ht^ 0 09*. 

HSYNC{l^^^(7D^iZ 3-*4->5->3->4-»5<£>$a 
<^^>h-r^>o f ITC0^^> hffltt-fe U^*2131 
(Dm^TlZX^ LTl^o — -b L^*2131l£2)0 
> K«A«3(D£#liA:fc«^3<Dffi#tBttLTffl* 

tai^3tl)o *LTizU^$2131(7>ai*li#Ji@S§2l14 
O^SBBJ&^LttTfrA^rS. &BBIB2114 

*-r&<t. *a>B»ja*&5Mu^&Bttrr*. 

9 =tan~1b/a 

k&mLtzt£\Z % aOflli*^>^{Hl^2132C0^^> 

6 tt firti t cpu2 1 1 07b< s fia i z r £ r* # & fit r* ft £ 0 
<MA4bA9(0Rn> 

*jflft«iEffl;u^^Tv^-T— {LUT 

(i ) } <Dwm*mw?z> 0 
mimitmmmoun en a>K»4*issRw-r4H 

T'fe^o ■IzfcL^T, ^ l J>5rfflA*a>Y p H f Cf-r^7 s 
-*fc-r>* (Xtth-*-— ) Iltt'jz7ft||«i:t 

L*>U &»+*«j£Ubffl31£fT5 t % »J-7*1 
iSffit^X^^o ^CT*. ^AlfcC&Y.M.Cfc:^*-^ 
— LTa/t**jE*flDx.£. *(Hl*«iEiKr 
A:fcU^;u<h>r >*a&<&l§S£^LT*>y. 'J— 

-So S2miSli-r>^SSi:ffl^^b£iJ*SSU^;ua)li 
S^ltl^o a3afElifflj§^b£l3^ajgU^^<t*i 
jE«A*U^yK7>H«S^LT^a o *fca4ft«fit» 
IE&A;*u^;u£MIE&fiijA*j U^yuco^^^^LT^ 

y. C*L*<LUT (1 ) (DS»»tt*^7l*. 

JS (%) £ LT^cfcL>o 

fflliEltfA^U^^en-C-f >*agD n *»-Si:* 
I*. -0^-aJSD n i:«:*cfc5 3S««ai*aftdn**«)" 
&o ^lc«^£ti*aad n i3S:4«fc5'5:ffljEaA*U^;u 
E n £*£>£ 0 CtlfC^y. LUT (l) lifitaE BU A * UK 

CUT, A^D U^/UOOH-FFH^-eiZ^J^-T^ 



Sfc*ft*i#iiLUT (i) tfegdtf^-f £ e 
*4AH-*4DHttSett«a>«HjS<b«iS/<* — >*RM 

r. Hizj3i%r. soo(*i wmv&v % &mm\tiw& 

»©f-^fl)fijS7Kl/^ (0,0) ^6(Oen<: 

ojrsexyr*) a>aa««ja^b (BBBBSfljii** 

04)ibnXtt(a>Sfti::||t4Hb. ftBfb) *i±Sfc*!>a> 
3) ttff5fe«lffi**LrJ3y. 1 A^13l^[S)ltTfi5feJlI 

B**;i'Af=&rt«B*s&a«dibA«(±X3 cm 

IP*). 

(ttBBBU*-?-*) 

x («*-fe;n*BBR) 

- («*Bffi- i ) xffh 

flu 

FFH:fi*aS (Hfi^^-9-^^) 
da>3t*[*B*<&±*** Bjfe£AlRll=&gBX£fl 
* ttTfT 3 . flit I2& g BXa^fllftMtti 1 <7>ii/3T 

= (A^Sg) X13 

- (11- 1 ) XFFH 

T*fc&o RftBtt*«li£«l*o>T? % BL3la^n«BB 
{ («5fcHBtt-l) xffh} j&<*£<£:y. ccDBBffi 
i(DlSlia»»i:fti66*i4 B *<D£i§k. lih 

*a/t) <o. o^^fiaj^as* "ooh"(z^>^-t 
i^iw, (aj*BB) >ffh. o>t*ttas*ajt* "F 
FH"fr^^>^-r^o 

fc#tt, 
(di^ajg) 

= (A*aff) X13 

- ( 1 — 1 ) x FFH 

T*fc£o S$lcBttft<i ^COT\ BL5l3^*t*BB*«4fP 
B*as*<**<b**i. ftBft*#i*. z3LrBA<b 

7oori*7 Ku^xr-fcy, B^o>ffija4baB/<#-> 
3&«aj63iEatfB*B*ftfciiyB*.Lr«B**i*^p 



mm* (13x13) lit-fc^c m& i )BM*frumy)* z 

xnmmmmitikmxz&o ^mmmvit 
zommtezmmLxzo^ k y ^x/<°$->£^y 

fZlEHL. i£M°$->£$gy&L v y 7;U**f ATffiffl 

r * c <t xv \°* - > > ^ 'j <dbi& t m^n^m\z l 

Tfty. Z<D^<? 'J— >^0(iS^-tr;U6OO<7Dilt^^CO 

ij— >£j 
0 =tan~1b/a 

6.3 0 ^^tin^o 
m4Bm iz it m -t— $ co m & it&ms \° s - > <t> - #y £ ^ 

"To IDfZfcl^T. ^-fe;u600lii3ljm^b/5£y. SUA 
g]<tf^— MJLtl^^o ^fcX^7'J — >^(i0=33. 7 
° £-^X.Tl^ 0 <hC5"C, m4BH^m4A[i] <ti±^-r^ 
M-x— £0>^*-tzA<6OOli7 KbX (0.0) ^S>a>!8 

m4cn! ( z liBKx - * a>m &itmm/ — — £ ^ 

"To ft. BK^f— £f£C,M, Yf- 2fr b^£Q<7>*;£T£j£ 
•T£ e (DfZfcl^T. S*^;U600l£l0lIff§;^£/£oTfc 

y. *a)^*t«4Aia f mtmototizm&o z<dm> 

ttfcEbftl^ #J*.I£X^ U— LT 0 =71. 6* 

£^;1>5><7){::2ILT1^ 0 ^f:7KL/X (0,0) 7^£><Z) 

1% Hizfctxr. S^-tz;u60o(iioij^^f>ii3corfe 

Z(DJBttl=B&&lM&<* m?LlZ*<7 *J—>ftt LT 
0=18.4° £-^*£0)|::5iLTlN& o ^f:7KbX (0, 
0) ftbto&ttfktmte&o 

&<> gjlz^LNT. LUT (1) fctKDm&itm \i=r*^r— 
SliRVCLKil-sifzi^LT D^-f y ■ ?y yjyny? 

(D ■ F/F) 2301IC7 ^^>^2304(*R 
HSYNC^f^-T-'J-tZ-V hStlfcSL RVCLKif-^-^^ 0> h"T 
So SP*k S4A0~S4D0<0£3££SfFl7 
f&o ^/r^^>^2305lilT0P^l-^r*'J-tr^ h £*t/= 
RHSYNC«-§--C*^> h-T-So BP*. f£4Ag]~m4D[I] 

B^Lttt^« ^ r t7>^2304SL^2305fZliCPU211 
*^>h»ftS*iy«\ Cf-«(iMf- 



iiois HBo~9-e«yig-ro 

230614/** — U y . m4AgJ-m4DglCD^^ 

5 LT. CPU2110^t>0>feSiR1l^ (Y.M.C.BK) \Z£ 
y. ^Oi, BjESOSfrfCOflT* «4AH~X4Dia0> 

ffitifr i k y ^^oafftwtt-?— *^M*BS^ai 

£*l£o 230214^— ^>^'JtfetJ, ,*£@®*(DA2l 
*Ul*-r4. ^0^(z. fJlB<hl5]4i{zLT. CPU2110^ 

&a>fta««*fzj: y, m**)i,to<Dmmm^Qx\&3 

glj^CDtb^^— ^ fi. RVCLKfl-^IZ^^ LTD. F/F2303 
fS). -LISCD * ^ «J 2302ai/2306f4R0MT ^RAMT t & 

iv £ * y ^ ffl t >tr ;u ^ 7 v z^r — ^;u*^ * S 

fc^o 

W«ia«<D#»-ei*. ^J^fi (13X13) ^(7>^7-</^ 

y— >ftSiE«rc«oa)tt#s-efc-5« 

Jfi«-CI*U— tfe-A^y >^^ffi^LT^-S0)T. tK 
y =f>5^~ 2289SZ/S^(* KTA2900<7)[53eA^^3I 

y. tti»^f=ya)L/— ifR5»**a>A^*^i:. mmm 

Av«iiB*(* K^A±o««^b. UL^T(*H«^ba>»lz 
t^g^Sf^L, Cft*«UAiH«l=a»A5 (t°^^A 
^) i: LT^^o ZtoevT^ltmjkitmmLtzW 

fi»A^«:t^feJKfzSt>tL4 0 CCDfcAfzfflJHSai: la] 

^ y — >+»BjSfcj:5 : E , 7 Uj <t[^^C0^C0lz^:^ e ^» 
-T. *HJ6e>JT(4JtaffiSlz^LTg3iy=?S^Y^^ 
SO' IZi5l>X^ y->^(ZLT^E7U^glzM^.IZ< 

BKfiE»(i % B^Lftl^ 'J— yffl100(cj3t\T*feJiE 
»<D*««f=K«r«ajt«**ajSi: LT^Tfc^i:t^cfc 5 
izx— ^^^iELTlxi>o 

L 5 I wfti A ^ -e ft 4 ^ & » L^ft J: y l% jgJt (D 

xii9o e fziai^ftSrzLTt ZvTi+^to^r? u^m 

mSAlU ^ «8DH f* j|Jfi«<7> ^ 'J > * as * ^tt^LUT 



(2) ojE«»tt*Kwr*H-cfc*. zr*)^$&t>m 

? ij U =7ft»ttt*-3 J: 3 iz-f £ 

T h-j— &?&ftH-&!=/J*$ < «EL*»&tt* a* tf-A 
l3256Pg|l£*#t::-t*T£ h^-tt*tt«*32«L*fth* 

il=<tyT»^t?ft« 0 i:t\ :7'J L 
T (2x2) K-y K *4lM*-«fl«llztt (nxm) K 

X.f*32x 2 =64BBL Scli256«B*T?y-7'fclBn 

— ^;u£KW\ lf-^^^0v-^>xt^ y a 

LUT (2) liZ(7)fr<^C0T— ^;uT-fe U . SUEttO U 

*\ &&im±pwm£h<i-9- (/\°^— <Dm : ,&®L. 

H«=ttttffl-r4««**rcj:yn<j:*Wttfc]5i:*. C<7> 

^ilt^^, j&»cici:rcpu2iioA<aif?Lr«ffl 

/N°^-><l^;^a^t'^{i#^;^(Dl/2Xlil/3<D 

»*icoi,*-cMiii-r*. 
*8Aiaiij(S6ftia)VDt*tts^-ria"e*-&. Hicjsi* 

ti^o *8Biaiia8AiaovD»tt$ u -nc^at- 
«**A*i»**ctizj:y a»«a«-e*. msBgicD 

«0>BB1S ^-f hSflCDPglUte) £S&(-|S]± 

St±fcl\, f:t\ — >«#H;«»<7)i/2. i/3f3fr 

□w, **ob*«*irhc* 2^>r>. 3 7-<>*©a 
i 7*>«x(*ft^>»f::*a^— ?;ut«y» 

ctlcfcy. BHtttDU -Tfb&lHHjS 



2oa^izffifla"r*sgK«a)ajE : r— ^nnt*^ta 

^;UA<m8BHia)^l — ^(D2fgC0^#T*U^;UFFHlZ^:^ 

8Bg] CD 73 — y CD 2 « m £ X' Is K ;|,FFH* T» ± #f & <fc 

1/2-e**^6tf7 f *«#2H*#-Ctt*a«1 K*h 
MBJ«S*i5 0 Bjfe**fi)f::t,2^*f >*SU8£: 

It, ^0 1 ^-<>Slwia^CD©(!r©CD^— :7;u£«jy 

scDJi^fc^-r^HSS^JcoaiEi 1 — ?M#1££^H 

-eft*. *f=1*tt®OT-— -^;ui*iftt(3)a)T-— ^;utu* 
**u*;i,ffh|z£4*tm*u*/m)oh$«* % *-*LJaP$ii 

m8Bg] CD a — ^(7) 1 . 5fSCDfI ^ U *<;UFFH* T'± * L T 

-^3)->®<D«fc5(:«iyf^5o ztLic^y. fctj^j i ^-r 

©CDt(7>rz|E^J5:L^ 

^CDT% ^CDM^:^VD4#14(C^^)-y:T. ^/?m8CH. m 
S 9 H (in ffi^j cd ^ jj- > h ^Jffii \sl$&<Dt£ffl ZtkT y a 

y^iaSlTtS. CPU2l10li^^-> KR0M2108(D«TS 

^ij > h-r-<^^^> h^g«-r^> e 

2142(C^^^L. iolltST Kl/Xf-*S77fB 
»2148fZ^^TF-T5. ^^^0B2142a>7' KbXf-^ 
1*3 >/<L/-^2U1<DQ«^-rcA* L. 7 ^^H*2148 
CDT Kl/Xf- ^tt3>/^U— ^21470QSi^|zA>D-r 
^>c — ^^>^2140(4RHSYNC^T , J-b^ h^FtL. 



13*5 > h-T^o ^/r*^>^2146lilT0P<i-^-T* , J-tz^ h 

* LT;k 21400) iliJftSfelilD U— 2141 CO P 

Sffi^lcAALTisy. *2141l*P = Q£>S£ 

-r^t^T (p = q) rziisi u^u^tt^f £ 0 cti 

U"^U*F/F2143<D J Sffi^fZ A A L r J3 y . #<DRVCLK« 
^IZ<fcyF/F2143<Z>HENBfI-^li||311 U^UZfc&o — 

^0>^2145(iHENBii-^-(7)ii^ 1 L"<;UZfs]gJ| L T 
RVCLKff-^^V hB8*U *<Dt>0> h£i5;fc£^* 

> hROM2108<DiS5KT KlyX(Z»«-r«, 3Ztz±^> 
$ 2 1 44 1 HENB^I^CD |ft£ 1 UK;U{rf^^LT RVCLK«* 
**^>KBB»L. h*-*£*<&Rcaamz 
111 U^JUStf!*-*"*, ZCDltSl Ls"t;uttF/F2143 
(DKi^lZA^Lt^y, ;*<DRVCLK{I-i|fZj; UF/F2143 
CDHENB{I-§-l*Iiilo U^;Hz£:£ 0 zftfzj: y 
2144^^21451*^3 0> Kf^ihL. <D tti * f* V -fe ^ h£ 

i£MT*£^>0Nlz££^T;fc£o 

— ^>£2146<D^ >/<?U--£2147CD 
P ^Tlz A2l LT y . =3 >y ^ 21471* P = Q £j£ 

S-Tii:*^ (P = Q) izfftSl ls'<n>$tibJiT&. C 

♦ti«y***iRia>x^ffi*tta-eft*. Mizzcomsi 

U"<;K*f/F21490) J^TfZA*! LTfcy. <fc0)RHSYNC 

<f -*§-iz j; y F/F2i49covENB{i^iiifes i u^;u:^^ 0 
— ^^>^2i5KivENBfi-§-(Dli^i u^uzfs^L 

TRHSYNC«#£*^> KBBftL* ^ 0) 2) ^7 > K £13 * £ ? 
KR0M2108CDSlJ^7 r K UXfZ|I<tt-f £ e ^tzilO 

> £ 2 1 50 1 VENB^I-§- CO liS 1 U^UZf^gjLT RHSYNCfl 

hB8*&L* Hfseft*^^ hf4i:*a)RC«Hs- 
(C1S311 U^U^&^-f £ 0 CCDH3I1 U^;U*F/F214 
9<D K ia^PfZ A *l Ltfey, SfcCBRHSYNCff-^fZ J: y F/F21 
490)VENB(t-§-(*8i31 O U^;HZ^I»o CtlfCj: y 
$2150&tf2151f*2j^> hffihL* * 0> J±3 * J* 'J -fe V h 
£*t£>o Ja±*^LT. VENB(l-§-(iilJ^g^[p]CO^^^: 
TONfZ £ fe £ o HENBfi* <t VENB{f^f*AN 
D>f- K2153IZA2J L> *a>fflaiZSEL«-5-£raj$-f 

>S^T't^)o CPU2110I*^ ^7i§lB2142. 2148&tf ? 

^^KStR^r-^^a^aMRr^rfcy, ^^nto 

miomizmmmcny * is \*ftm®&v7*^ k^z&l 
fca*ii«<7)eij*^ria-c»s. bic*5i*t. r* 
<siaatoa>f=«)<7)ui/^ h7- ^Tfcy, xc.y, bk~ 

yi* y-yioo^a^iiofcfflwii«a>«.fe»»K-e* 

So 



351201* 'J -#35CDfrJ^aSl0<7)i&fE$^-r ^ P-ft 
-ht'fc^o Ca)*fl»^P^^AfiR0M10-2lZrtJS* 

;h.Ti^ 0 biz*si*t. y — $rffljiooiz«sg«A-r* 

Xf :?S1Tf*-r— ^^S^^t-T 

^(Di^fivl RAM10- 3 (D^ — ^V^-rX. 

Tfc£ 0 ^■T^^S2T?l*il««24$*LT^y>**J» 
«2500ttt««ffllCttS(D*»O. 9A«24tfttM«tl 
ri^ttt^Xtt^y >*»2000fz«»Sk\LTl*£l*J: 
SfcS^lilgSttffifzfcrl^ X«r^^S2-e»«««l*fl| 

i2-r£<tx^ ^S3fzii^. x «fpapi6(D^y > k (ae 

QN$4l^X-T^3fS4|zS^ % ^'J >^$P2000fZ^LT 

4x. ^^SCi6-sc7)Ji^iz^orffi^$tt^o x^-vzfss 

VltZf*) ^2000*^(7) I T0P<E^£l#O e Xi^^^SS 

x+^>ut'ftf-^ >^®2ooo(ztb^-r 

i*«a»flJK*-v> ^ y 2ooocD^j^iaj25oo^tf jei 

mi 3asi* zf y >^ ^co^j©^25oo<Di&f^ ^^-r y □ 
-ft-ht^, Hizfct^r. y— y»ioo3^6^y 

>h0N«*$ait*tXT-^^S2200(zA*r* o Xf 
^^S220it?ttfe»«ffl[ (^©IfflllRfi) as^^E— KA^5 

^^S2202fzii^. % «iitfa«a)^y > h v— ^r>xiz 

^i^e— Kfljtsiixf-; ^$22037?^ y >^as*»tt« 

IE ^ RAM (LUT2) 2106fZ±J53lH*«l3Sfta)4O0«ai*(D;i/ 
V$7V'?7'— y^ZY, M.C, K^#fe[ZOt^r-tr ^ 
^>o Xf7 ^S2204T:l*m 2 BI(B-fe ^ 21 190400^ 

(ah) AJi&mRT&o x-7 L ^^s2205-ef4«js«fta 

fflRAM (LUT1) ) 2101fZY,M. C, K0)#fe(Z-3t^r;U^ ^ 7" 
";?f-^*t w ;ht5. Xt--j> :*S2206TM**2 B 
CD-tZ U^^2103(DA^!lA^I^MtR-r^o X J r^^ > S2207 

^MlfiCOli^tfcl^^^Tdo XT-^^S2208T*l*|5l«rzL 

•V ^S2209T' I*f5l4$lz Lt3ft| CD«S^*tlZ C 
CDLlj^tH^^^T^o X J f^^S2210TM*{5]«IZ LT 4 tfe 

«13BH(*|ltt«(DY»«J|gffl«tB*^IBa)»ffl*^ 
t7P-ft-htfc^ e [i]^Z^>L^r. X J r^^ , S2212 
T'I*LUT2(D Y^ffiiET 1 — J)\s&mR?& 0 X^^^S221 
3TM*LUT (1) OYffiKljaiMffiT— ^;u^a«-J-4 0 
X-r-y^S2214t»tt % £iJ^li«(ZY^X^ y— 



<&olz^ «j6ffi3SI5)»2102lc*tLT Ymtomifr— $ 
h-T^o XT V ^S2115T*li7 * > h^Jffil[H3£S210 

iti * 7 KL/X«T?fc£. X J f^^S2216T*Y^ft?Kfi(Dlj 
(BK) ^«H2295fr^tJ3^«LT. 
Y#«PJjfiO)li«a3**{Tao ft* te£>M,C,BKO##8?j£ 

lCBK3H«»2295lzJ:ya***l. *fe*M?KO>iIH*£iJ * 

M Y.M f c.BK"fz c fcorc:tib*^^E»j-e#So £fc 



**W4U— 9 s . LED. -<>£S?x-/ h^»> K«0)E 
^-gd festal* ^ pgui cd $ j&/$-r « <D i= a L T l> 5 o 
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